Retro-enantio N-methylated peptides as beta-amyloid aggregation inhibitors.
An emerging and attractive target for the treatment of Alzheimer's disease is to inhibit the aggregation of beta-amyloid protein (Abeta). We applied the retro-enantio concept to design an N-methylated peptidic inhibitor of the Abeta42 aggregation process. This inhibitor, inrD, as well as the corresponding all-L (inL) and all-D (inD) analogues were assayed for inhibition of Abeta42 aggregation. They were also screened in neuroblastoma cell cultures to assess their capacity to inhibit Abeta42 cytotoxicity and evaluated for proteolytic stability. The results reveal that inrD and inD inhibit Abeta42 aggregation more effectively than inL, that inrD decreases Abeta42 cytotoxicity to a greater extent than inL and inD, and that as expected, both inD and inrD are stable to proteases. Based on these results, we propose that the retro-enantio approach should be considered in future designs of peptide inhibitors of protein aggregation.